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ABSTRACT: 

Radiation-curable coating compositions particularly adapted to reduce the adhesion of the 
radiation-cured coatings to glass optical fibers (and thereby enhance strippability) are disclosed 
k fonoT P **u 3 rad,atlon - cural >le polyethylenic organic compound and from about 2% to 
about 20 /o of the coating composition of an organic polysiloxane carrying a plurality of 
hydros-terminated groups which are joined to some of the silicon atoms in the polysiloxane 
chain by a carbon-to-silicon bond. The polysiloxane reduces the adhesion of the radiation-cured 
coating to the glass surface of the fiber. Ultraviolet cures using acrylates as the ethylenic group 
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Description 

Technical field 

glass surface of the optical fibers and ♦ impositions which can be applied directly to the 

facilitate mechanical removd of ^*e curec I coating " ° W to «"* 9 ' ass surfece 

so as to 

Background art 

useXX'fiTe^ Purposes, but in orderto 

coating the glass fiber immedSy foltowSJ fa™»£? « from <no.sture and abrasion. This is done by 
been applied, but these presenTpS^^^^ 

employment of ultraviolet light-curable ^g co^Ss ° ' COnS,derabte by the 

desirable to modify th'e coS in Sa« 2 ° f coati "^ K 

adherent contact in order to faciLte mecha^n^sWoofno th^L- ^f* adhesion wni,e retai ™g 
glass. US-A-4 324 575 discloses rSSS i c23£ ^™ !^^ ,tom 'l taW ^ Bb ^««"'thS 
polyethylenic organic compound and^^SL£^^T^^.^ to COntain a 
howeverthey do not include any poh^^^SS^^i* to ■J*""* ,ow mod "'"s coatings; 
optical fibre having a cladding i«^J32SZSS?h ffl2i^* d81C, l b6d J n FR ^~ 2 382 155 » 
product such as a silicone and then thn^ES^a!2iSS. tot, !f ,h ■£* ° f an 
heated to polymerise the elastomeric coating wS can Se eS TZmSSS?". fibre is then 

This document does not concern radiation curable ^^Vtinf iom Ji ° ff ^i 10 " 1 Paging the fibre. 
e, =riccoab , gnorftes ,^ 

lowmolt^a 

modulus combined with reasonable hardness IZStk " developed which possess low 

638/83 (inventor: Robert EL An£) and fe^sSE Zub^ ™ ^ T ^" Y *™ rib * ,n Jfi ^™ 
Ansel, O. Ray Cutler and Bias p! Zscovis) P ubl| shed on July 24, 1984 {inventors: Robert E 

not 2S3a^ do 

copending application. Properties have also been developed and are the subject of a 

Disclosure of invention 

composition of an organic polysiloxane carrvina a rrf.,« £ o*k f 0Ut 2% t0 about 2096 <*the coating 
to some of the silicon atoms^tfTp*^^^ 

terminated groups are desirably carbinol grotos so maVth.,^ °^°- s,hcon These hydroxy- 

polycarbinol polysiloxane having Tfrom 2 ta ^eSinol arou- ^ P th y5,, °i! ane , 030 be ^"ated as a 
up to 15 ether groups. m < w> o caroinol groups, and the carbinol groups preferably include 

struc^ren^(2 P ,: ,YSi,OXaneS ^ ^ °' ~P°'v™rs, and thus may possess either of 
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Wh6 R G 2 I 8 a l ^ drocarbon ra£ *ical having from 1 to 12 carbon atom,- 
6s groups having about 6 ether groups; P ether grou P s ' sucn as Polyoxypropylene 
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x has a value of 1 to 1000, such as 50 or 100; and 
a has a value of from 2 to 6, preferably 3. 

In the above formulas R is preferably methyl, but it may also be ethyl or butyl or even phenyl ortoluvi 

US ~ A 7f' 331 ' 70 ^' and a™ available in commerce from Dow Corning. A preferred I Dow c^l™ 
product for use herein is available under the trade designation DC «S h is ipS J i emrSo? 22 
polys.loxane .n an amount of from 3% to 15% of the bating composition P ° V the 

Jtf 3 b h e e STBSE"* a " proport5ons are * — — 

" l*-^ and 
-tToS^ 

Accordingly, this invention is limited to the use of a radiation cure of a radi»ti nn ^..«Ki A 
containing a minimum proportion of appropriate polvstoxane and * f ^oc"^ T P ° Srt,0n 
substrates do not respondVthis invention^^^^^ "J* 

" a^t^^^^^^ 

«,» J!!i US ' i and for lubri "? n 8 Purposes, one would normally use less than about 1 % of a oolvsiloxana «> if 

^ajo^raw. coMIng which en. to tarn . art* .'n^XZ Z£23fSZ5££ 

coatings which are usually overcoated are des^be^nS^^^d^^n^^ I modu,us 

,1^ ^ ° f V8ry low modu,us coatinfl which is usually overcoated is dnolbed Un rcwSSSSk 



25 



30 



J5 



0 116 140 

helowThS to ^-i?f 8 wdfa S 0O « , "W? monoethylenically unsaturated liquid monomer having a T 
< J h~ : 6 are . ,,,ustrated b V ^ adduct of two moles of 2-hydroxyethyl acrylate with onl 

oolS^IJ ^ dHSocyanate-terminated polyurethane made by adducting toluene dHsocyanate with a 
po ytetramethylene glycol formed by polymerizing tetrahydrofuran to a molecular weight of 600-800 The 
S2S2^ t°™ ed .^, a frvlating *is diisocyanate has a molecular weight of *£ 18m 7^J5 
2 tESK ^ 2 ^ P8 ? * ben20 P he "°n«' <W Parts of benzil dimelhyl ketal photoMtMor? parte 

of tnmethylol propane tnacrylate and 12.4 parts of ethoxy ethoxyethyl acrylate I provides a coatino 
composrt.onwh.ch canbe coated upon optical glass fiber and ultraviolet cured to prSeln ^effective 

» liffjffisr composWon 03,1 ais ° te modified to redu » ££ss: 

beam rad.afton .s also useful, so can the character of the unsaturate. Other usefCrSerTunsa^S 
are illustrated by methacrylic, itaconic, crotonic, allylic. vinylic etc ThesTcan r» 2 ° S 

EEfE T"*" 88 - i " lJStrat, ' Ve, bV rea ^°" ° f ^ 

SSS^fS* ^ unsa * uratKJ " ma V b « introduced using alryl alcohol in place of 24,ydroxyethyl Kate 
t 7 t, °" rna y ^ -ntroduced using hydroxy butyl vinyl ether in place of 2^dShy acrvl Ite 
aJfZSS?**' I? acr Y'ateunsaturation has been referred to previously as iMus^tive Sd D ?Se red 
other rad.at.on curable monoethylenically unsaturated qrouDS mav he nJrt in it* i- «. P ' 
Hlustrated for methacrylic : unsaturate. Of course. £gZ ZZSXl neSed forfteS. otht ST5 
unsaturate . as ..s well known, and such other radiation is illustrated ^leSon^ ^Sn 

empp^g^ 

When ultraviolet light is employed, the coating composition preferably contains a Dhotoinitiatnr «*,,.., 
!Susuallyateton.cphotoiniti^ 

ES. ^P". 6 " 0 " 6 ' "enzophenone. m-chloroacetophenone, p^SSTSiS^ 

benzom benz.l, anthraqu.none. and the like. The photoinrtators may be used singly or In mixSres aTd ^ 

30 HkT^" f " am ° Un K - P t0 ab ° Ut 10% ° f the COatin 9 {usua,| V '-**»• Various amfnesma^Se added 
like diethyl amine, but are not needed in many instances. «»nes may aiso De added. 

The coatings of this invention are applied to freshly drawn ontical fihore «,•,!,* .u„„ 
appropriate radiation, preferably ultraviolet light, to £ . me same "? rLuE Sfn! iS 9 ?* 0 "?? 

PhVS !^ 1 cnarac,e " sti «' that they possessed when the polysiloxane was not oresen? tS 

£ SIT adherem t0 ^ f'f* 5 ' and *" tney are much ™' e S*V stipped^ay^rSm me oSi 
by cutting the coafng near an end of the coated fiber and then simply pulling the coating Ke end of S 

The invention is illustrated by a series of coating compositions formulated bv simnle m iv,„„ „* 
comSS 13 ° e,0W - ^ miXtUre iS W8rmed t0 ab ° Ut 5500 S ' to "iiXS ° f f S 
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TABLE 1 

Component Ex. 1 Ex. 2 Ex. 3 
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24.5 


21.4 
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40 



an S&'T^ISS SSSS^tffi^^^ Mhe diacry,ate urethane is 
polyurethane made by adducting a mht2T%SSh2^ (S^Si^mtSTS"^ 

Component 2 is trimethylol propane triacrylate. 
Component 3 is 2-ethylhexyl acrylate. 
so Component 4 is benzophenone, a photoinitiator. 
Component 5 is phenothiazine. 
Component 6 is diethyl amine. 

may C be m 3 nt ? " ' po,ysi,oxa " e Po'vcarbino. graft polymer. The Dow Corning product DC-57 

may'bTuteT " " " dimethy ' po,ysi,oxa " e P^inofgraft polymer. The Dow Corning product DC-190 

Co^^lwZ* ffSST P ° ,yCarbin0 ' 9raft P0 ' Vmer ' 88 PreVi0US, V Dow 
^Component 10 is a high moiecular weighted wax. Mold WizlNT-EQ-^Oof Axel Corporation may be 

be uS^^o^^^ 

Component 12 is N-vinyl pyrrolidone. 
Component 13 is phenoxyethyl acrylate 
65 By applying the coatings tabulated previously to freshly drawn glass fiber in a thickness of 125 
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micrometres (the fiber diameter was about 125 urn) and then passing the wet-coated fiber throuqh two 
tandemly arranged 250 mm (10 inch) medium pressure mercury vapor lamps (300 watts] at a velocity of 1 5 
meters per second, the following results are obtained. 
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TABLE 2 








Property 


Ex. 1 


Ex. 2 


Ex. 3 


to 


Viscosity at application 
(cps. at 25°C) 


12,000 


3,000 


6,000 




Tensile strength kp/cm 2 


70 (1000) 


18 (250) 


14 (200) 


75 


(psi) % Elongation 


40 


210 


100 




Modulus at 2.5% elongation 
kp/cm 2 (psi) 


280 (4000) 


24,5 (350) 


21 (300) 


20 


Rupture strength cm kp/cm 3 
(in. IbTin. 3 ) 


35 (500) 


14 (200) 


28 (400) 




Hardness shore A 


68 


44 


35 


25 


T fl i°C) 


-47 


-40 


-38 




Coefficient of thermal 
expansion (below T g )[xlO~ 5 J 


7 


6 


6 



When the coatings on the cured coated glass fibers are cut close to a fiber end, the coatina can be 
so eas,|y pulled off tte fiber end with minimal marring of the glass surface. Marring abradls *e glast and 
interferes with the transmission of light through the fiber. 9 

The properties listed in Table 2 were obtained using a 76 urn (3 mil) thick cast film rather than th* 
coatmg on the optical fiber because this is a more practical way to make the^ea^rements 

35 Claims 

a Hh=V t liqU !? ra * rton « , ™W« coating composition adapted to deposit, after radiation curinq an 
adherent cured coat.ng on a glass surface, comprising a radiation-curable polyethylenic organic compound 
and from about 2% to about 20% of the coating composition of an organic poWxane ca^ng 1 plSraTtv 
L5?n tf'r T *2 9 "^ PS T*? 1 are j0ined to of me silicon atoms in the poiySZS chain by* 
SrfacX 89 po,ysi,oxane reducfn 8 OTe adhesion radiatiorwnjred Icoating to ?the glass 

from^T^ 1 " WhiCh — P0,ySi,0Xane is — « amount of 

45 „ m ,L A C ° atin9 com P osition as in CMm 1 in which said polysiloxane carries from 2 to 6 carbinol 

groups. 

includi^o iT^ " Claim 3 " WHiCh ^ ° f ^ CarbJn ° l is 3 Pother 

so for Sa^S^ 35 ^ ,n C ' aim 3 " WHiCh -d P ° ,ysi,0xane is ^yl-substituted except 

fcllcii C SSSS TOWOn 33 red<Bd ^ C,aim 1 ^ WhfCh ^ polysi,oxane either of the 

R 
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65 where R is a hydrocarbon radical having from 1 to 12 carbon atoms; 
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x has a value of 1 to 1000; and ' 
a has a value of from 2 to 6. 
5 7. A coating composition as recited in Claim 6 in which R is methyl. 

*x?Zi ssras «?sl 'i^ssrayssar sr" — - 

(IS^Sr" 8 COm ' ,<,S ' W,, ' " ™ C, " d C "" m ' * "•** ""-^-1 >™ *» 1000 Mb* 

12 oK Jf roa !^ *!* 8 ™«*ion-cured coating of the composition of Claim 1 

Patentanspruche , 

eine durch StrfhJung aush^ba e pol^ 

(bezogen auf die Oberzugsmasse) e nes nonSSJZ? pZ^ Vefb, n*^ etwa 2 bis etwa 20% 
Endgruppen tragt die i&?S SSZ£S£S£^ VOn ***** 

Polysiloxankette verbunden sind, wobei daTpVhS^ in 
Uberzujjs auf der Glasobarfiache vermindert 9 * dUrch Strah,un 9 ausgehirteten 

I vSgXZ n^Cp^ tragt 
Ethergruppen darstellt ' Carbinolgruppe einen Polyether mit bis zu 15 

methylsSST * " adn d8S Po,ysf,oxan mit *—«m. der Carbinolgruppen 

a Uberzugsmasse nach Anspruch 1, worin das Poiysiloxan eine der folgenden Strukturen besitzt; 



20 



25 



30 



35 



0) 



HOFtj — Si— O- 



40 



-Si— O- 



Si — R t OH 



x R 



(2) 



45 



60 



65 




WOr S L1 n ^ 0hlenWa ^ 0 ? rest mFt 1 bis 12 Kohlenstoffatomen 

x einen Wert von 1 bis 1000; und 
a einen Wert von 2 bis 6 hat 

« HK er2U9SmaSSe nach AnsP™ 0 6' wonn R Methyl darstellt 

ss *i "SPS^r^ Oberzug mit 

betra 3 gt UberZUgSmaSSe n " h AnSf> ~ Ch * WOri " *» M °<"" -Air 1000 kpfcm* ,15 00 0 psi) 

VerblnVn^Sire!! i^Jii^ ******* 
Ultraviolettstrahlung aushSrtbar aj machen Photo,n,t,ator vorhanden .st. urn die Masse durch 

Ansp^ tesSi S ^ e ' nem dUrCh Strah ' Un9 Oberzug aus der Masse nach 

AnJSoPS^^ e,nem dUrch Ultravi0tett Oberzug aus der Masse nach 



1 3. Verfahren zur Herstel.ung einer beschichteten optischer, Faser. bei der der Oberzug gegenuber der 
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£"-e^^^ Fasern* -em Gber^ 8US 

wird. um sie auszuharten. D8SCn,Chtet w,rd und d,e naB beschichtete Faser einer Strahlung ausgesew 

s Revendications 

compose organiquepolyethyleniq^ 
w composition de revetement d'un polyene > Oraan?™ e ^Z^i"^.^ ? ^™ M *» * 
terminaison hydroxy qui sont lies a wEs d^s atomJc h! f r™* T, ? ,ural,ta * * groupes a 
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dans lesquelles R est un radical hydrocarbure ayant de 1 a 12 3t nmoc ^ 

x a une valeur de 1 a 1000; et ' 
a a une value de 2 a 6. 

revfitement se durcit par le rayon^eWt pU r S ^uTrevetemt^, J**" com P° siti °n de 
environ 10 000 kp/cm 2 (150 000 psi) revetement dura ayant un module inferieur a 

mJ^lS^^iTS^ff ^ ' a reVendiCat, '° n 8 ' dans ■"*» «- h* modu.e est inferieur a 
pour rendre ladite composition durcTssable par unTyon^ 

-a JiSESST r6V§tUe d '" n reV6tement >~ «» -i22l!SJ« .a composition se.on 

con£sm?S%™^™ I r r tement dUrCiSSab,e Par U " "Vonnement uitravioiet ayant ,a 

a^n^^ S u e, -e pn5sente une 
rev§tement ayant la composition JoVte rev^ 

humide a un rayonnement destintt ^Tr^Zent P ° S,t, ° n de " fibfe revStue * r6tat 
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